2. The "glowing-wire indicator" is a portable device with which an observer may quickly determine the amount of combustible gas at any accessible place. This is done by adjusting the current through an active wire to such a value that the wire just shows a visible glow. The current required decreases with increase in the amount of gas present.
3. The "bimetallic detector" is an automatic device in which the heat of combustion of the gas at the surface of the wire causes the bending of an adjacent bimetallic strip, which in turn closes an alarm circuit. A group of characteristic curves representing the observation upon a particular wire is given in Fig. i , while Table i presents the numerical data for one gas mixture, together with some of the quantities of interest which are computed from the observation. The discontinuity of the curves in Fig. i Without doubt the most important source of error was that involved in determining the amount of combustible gas present.
It was the object of the experiments to determine how much power from combustion was available for the detection of the combustible gases.
It would have been desirable to reproduce the conditions which would exist if a heated wire were exposed to the atmosphere of a large chamber containing a uniform amount of combustible gas and free from air currents other than those caused by the hot wire.
However, because a considerable amount of the combustible gas is burned out of a space the size of the bottle used, the composition of the gas in the bottle is never the same as that of the gas at the inlet. Passing gas into the bottle at an accelerated rate makes the composition of the gas throughout the bottle more uniform, but causes strong air currents which may affect the condition of the wire to a considerable extent. Analyzing a sample of gas from a point near the wire does not entirely solve the problem, Another approximation is involved in the calculation of the temperature of the wire, the heat from combustion per unit length, etc., from the average resistance per unit length. There is always a cooling effect due to conduction through the leads. This source of error has, in most cases, been neglected, on account of its small magnitude, the difficulty of correcting for it, and because it occurs to about the same extent in the complete instruments as in the test wires, and failure to consider it has little or no effect upon the design of the instruments.
[Vol. is (6) num. Above 1200 the curve was continued as a straight line.
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The temperature-resistance curves for pure platinum and for wire C, which was most used in these experiments, are given in Fig. 3 The above experiments lead to the following conclusions:
1. The power from combustion depends upon the condition of the surface of the wire to some extent, but when heated to a sufficiently high temperature the differences due to this cause are slight and the amount of power from combustion is reproducible.
2. The power from combustion is proportional to the amount of gas in the surrounding atmosphere until the composition of the mixture approaches the explosive limit. The coefficient of proportional resistance change with change of current is found to change with the temperature and therefore with the current in such a manner that it is usually possible to select as the value of the operating current one which will give absolute compensation in the percentage range of special interest. In the design of a compensated bridge indicator to measure a particular range of percentages of a certain gas the best procedure is as follows:
1. Choose a convenient diameter d of wire (0.025 to 0.1 mm). 2. From the curves in Fig. 8 determine the current required to raise the wires to the following temperatures: For hydrogen, carbon monoxide, illuminating gas, and alcohol vapor, 500 C; for gasolene vapor, 7oo°C; and for methane and acetylene, 900 C. The current given in the curves is one-half the operating current.
3. From the curves in Fig. 9 determine the sensitivity S. 4. From the curves in Fig. 10 The tests made on only a single instrument with glass-covered wires will be described. This instrument is designated as indi- It is apparent from these facts that the absolute temperature can be easily determined from the luminosity of the wire to within 2 per cent. Consequently one should be able to determine the amount of hydrogen present in the atmosphere about the wire to a tenth of 1 per cent by observing the current required to make the wire glow.
An apparatus using this principle for determining the amount of combustible gas is very simply made, consisting merely of a platinum wire, an ammeter, and a source of current. The apparatus can be calibrated by observing the current required to make the wire glow in atmospheres containing various percentages of combustible gas. If a concentration of gas greater than that required to keep the wire at visibility without electrical heating is to be measured, the amount of air reaching the wire must be limited by inclosing in gauzes or by otherwise restricting the air flow.
The necessity for using an ammeter is eliminated in the portable glowing-wire indicator shown in Fig. 21 . An inactive wire is mounted beside the active wire and is used as a j standard for brightness. The 15-ohm rheostat shown determines the ratio of the currents in the active and inactive wires, and the 10-ohm rheostat varies the total current. Since the ratio of currents required to make the two wires glow with equal brightness will decrease with the percentage of gas present, the 15-ohm rheostat can be calibrated in terms of the percentage of gas.
The relation between the readings of a glowing-wire indicator having somewhat different electrical resistances than those above specified, with analyses of the gas taken from a point a few centimeters from the wire, together with a diagram of connections, are shown in Fig. 15 The four wires making up the bridge are fused to short pieces of copper wire of much larger diameter and the latter are soldered to four metal pieces (a) screwed to the insulating piece (6) . This constitutes the detector element (A).
The base part (B) consists of a metal plate (c) , the cover plate (d) having a square opening covered with double gauzes and the insulating piece (e). The parts are all fastened together and the four screws (g) extend downward and serve to hold the detector element (A) and the cover (c) in place. Four rubber-covered wires are lead-soldered to the four metal pieces (a) and pass out through one side of the insulating piece (6) The insulating pieces (6) and (e) 
